English Translation of" Cited Reference 1 



Publication No. JP-A-10-262347 

Date of Publication: September 29, 1998 

Application No. 9-84547 

Date of Application: March 18, 1997 

Title of the Invention: 

Backup Device and Switching Power Supply Apparatus 

Equipped Therewith 

CLAIMS 

[Claim 1] A backup apparatus comprising: a battery, a charger 
which charges said battery, and a boosting section which carries 
out the boosting of the voltage of said battery and outputs it, 
characterized in that an input terminal of said charger and an 
output terminal of said boosting section are connected to an 
input smoothing section of switching power supply equipment. 
[Claim 2] A switching power supply equipment comprising: a 
switching power supply section for converting AC input into DC 
and converting this DC into a desired DC output, a batter, a 
charger which charge said battery, a boosting section which 
carry out the boosting of the voltage of said battery, and a 
backup apparatus in which an input terminal of said charger and 
an output terminal of said boosting section are connected to 
the input smoothing section of said switching power supply 
section. 



II 



(Detailed description of the Invention) 
[0001] 

The present invention relates to a backup device for 
coping with problems, such as an output halt, an output voltage 
drop, or the like of a switching power supply apparatus during 
a failure or a voltage drop of power supply, and a switching 
power supply apparatus equipped with the backup device. 

[0002] 
(Prior art) 

Conventionally, there has been a USP (Uninterruptible 
Power Supply) as an apparatus for maintaining constant the 
quality of power , such as voltage, frequency, waveform, and the 
like of the power supplied to a load. The UPS is an apparatus 
which basically comprises an AC/AC converter which once converts 
an inputted AC (alternating current) to DC (direct current) , 
and then DC to AC. A battery is provided at the DC portion in 
parallel. 
[0003] 

When the AC power supply inputted to the UPS experiences 
a failure, a voltage drop, a surge, and the like in, power of 
charged battery is converted to AC for supply to the load in 
stead of the AC power supply which is being supplied. 
[0004] 

Thus, the UPS is used as an emergency power supply for 
a mainframe system, such as an on-line system or the like in 
a power plant or a bank, a protection system in a substation, 
an instrumentation system in a chemical plant, an operating room 



of a hospital, and the like. Furthermore, with the advent of 
a static type and more compact converter, the UPS has recently 
found application in an office or the like for the purpose of 
preventing a malfunction of FA device and OA. equipment due to 
an instantaneous voltage drop or surge. 
[0005] 

Naturally, the UPS is also used so as to stabilize the 
output of the switching power supply apparatus. In this case, 
the UPS is connected between a commercial power supply system 
and an input terminal 11 of the switching power supply device 
10, as shown in Fig. 2. The AC inputted from the commercial 
power supply system to the UPS is converted to DC and then to 
AC while charging the battery for supply of power to the 
switching power supply 10. The output of the switching power 
supply apparatus does not vary, even if the commercial power 
supply system experiences a power failure, a voltage drop, a 
surge, or the like, thus making it possible to prevent a 
malfunction of the load. 
[0006] 

(Problem to be solved by the Invention) 

However, the above UPS performs converting to AC after 
once having converted an inputted AC to DC. This complicates 
a circuit to increase cost as well as size thereof, thereby the 
above UPS is not preferable as a backup device of a switching 
power supply apparatus . 
[0007] 

Therefore, it is an object of the present invention to 



provide a backup device which is manufactured at low cost and 
compact in size, and a switching power supply apparatus equipped 
with the same. 
[0008] 

(Means for solving the problem) 

The backup device according to the present invention is 
characterized in that it is structured, so as to achieve the 
above object, to have a battery, a charger for charging the 
battery, and a booster unit for boosting and output ting the 
voltage of the battery, wherein an input terminal of the battery 
and an output terminal of the booster unit are connected to an 
input smoothing unit of the switching power supply device. 
[0009] 

According to the construction, when the switching power 
supply apparatus is connected to the commercial power supply 
system, DC from an input smoothing unit of the switching power 
supply device is always supplied to the charger of the backup 
device with the battery being charged. The voltage of the 
battery is boosted, and the boosted DC is outputted to the input 
smoothing unit of the switching power supply device. It should 
be noted that, in this case, the DC voltage boosted by the 
boosting unit and the DC voltage at the input smoothing unit 
of the switching power supply device are set to be equal . 
[0010] 

When the commercial power supply system experiences a 
power failure or a voltage drop during supplying power to the 
switching power supply apparatus, the DC voltage of the input 



smoothing unit usually drops. However, since voltage boosted 
by the booster unit is applied from the battery to the input 
smoothing unit, the DC voltage of* the input smoothing unit 
maintains the same value as that in normal times. Therefore, 
the output of the switching power supply apparatus is not 
affected, thus preventing the possibility of causing the load 
to malfunction. 
[0011] 

Specifically, the backup device comprising such a simple 
circuit construction allows preventing variations in output 
voltage of the switching power supply device due to a power 
failure or a voltage drop of power supply. 
[0012] 

Further, the switching power supply apparatus according 
to the present invention is characterized in that it comprises 
a switching power supply unit for converting AC input to DC and 
then converting the DC to a desired DC output by means of the 
switching, a battery, a charger for charging the battery, and 
a booster unit for boosting and outputting the voltage of the 
battery, wherein an input terminal of the charger and an output 
terminal of the booster unit are constructed to be connected 
to the input smoothing unit of the switching power supply unit. 
[0013] 

This construction enables incorporating the simply 
constructed and compact backup device into the switching power 
supply apparatus, thus making it possible to incorporate the 
switching power supply apparatus equipped with the backup device 



into OA equipment or the like. 
[0014] 

(Embodiments of the Invention) 

Embodiments of the present invention will be described 
in the following with reference to the drawings. 
[0015] 

Fig. 1 shows a switching power supply apparatus 1 
according to the present invention in a block diagram. The 
switching power supply apparatus 1 comprises a switching power 
supply unit 10 and a backup device 30. 
[0016] 

First, the switching power supply unit 10 will be 
described. In Fig. 1, character 11 is a terminal for inputting 
AC from a commercial power supply system. Characters 12, 13 
are output terminals of the switching power supply apparatus 
1, the character 12 is a DC plus, and the character 13 is a DC 
minus. In addition, 14 is a noise filter , 15, 15' are rectifiers , 
16 is a smoothing capacitor, 17 is a transformer, 18 is a 
transistor, 19 is a switching control circuit, 20 is a 
photocoupler , 21 is a output detector, 22 is a rectifier, and 
23 is a smoothing capacitor. 
[0017] 

AC which is inputted to the input terminal 11 is sent to 
the rectifier 15 via the noise filter 14 , and rectified to become 
DC. It should be noted that the noise filter 14 is inserted 
so as to mainly prevent a noise caused by a switching action 
of the switching power supply device 10 from returning to the 



commercial power supply system. 
[0018] 

The smoothing capacitor 16 for removing ripples is 
installed between the plus and minus terminals of" the DC which 
is rectified by the rectifiers 15, 15' , and the DC plus terminal 
of the rectifier 15 is connected to an end of input side of the 
transformer 17, while the minus terminal is connected to an 
emitter of the transistor 18. In addition, a collector of the 
transistor 18 is connected to the other end of the input side 
of the transformer 17, and a control signal from the switching 
control circuit 19 is set to be inputted to the base. 
[0019] 

A plus terminal on the output side of the transformer 17 
is connected to the DC plus terminal 12 serving as an output 
terminal of the switching power supply apparatus 1 via the 
rectifier 22, while a minus terminal on the output side of the 
transformer 17 is connected to the DC minus terminal 13 serving 
as an output terminal of the switching power supply apparatus 
1. In addition, a smoothing capacitor 23 is installed as an 
output smoothing unit between the DC plus terminal 12 and minus 
terminal 13 to smooth the rectified output DC. 
[0020] 

Further, the DC voltage outputted between the output 
terminals 12 and 13 of the switching power supply apparatus 1 
is detected by the output detector 21 and sent to the 
photocoupler 20 . At the photocopier 20, the detected electric 
signal which was sent from the output detector 21 is modulated 



to light by a light-emitting diode. The light is received, 
returned to an electric signal, and then inputted to the 
switching control circuit 19 by a photo transistor. Based on 
the signal, the switching control circuit 19 controls the 
switching of the transistor 18 such that the output terminal 
voltage of the switching power supply unit 10 will have a desired 
value. 
[0021] 

Next, the backup device 30 will be described. 
[0022] 

The backup device 30 comprises a charger 31, a battery 

32, and a booster unit 35 which includes a booster 33 and a 
rectifier 34 , wherein an input terminal of the charger 31 is 
connected to an output terminal of the rectifier 15 of the 
switching power supply unit 10 with DC plus voltage being applied . 
The battery 32 is configured to be connected to an output 
terminal of the charge 31, and charged to 24V in this example. 

[0023] 

Further, a booster 33 is attached to a plus terminal of 
the battery 32, and an output terminal of the booster 33 is 
connected to a plus side of the smoothing capacitor 16 of the 
input smoothing unit of the switching power supply device 10 
via the rectifier 34. 24V voltage of the battery 32 is 
configured to be boosted to 96V AC in this example by the booster 

33, and rectified by the rectifier 34 to became DC voltage for 
supply to the smoothing capacitor 16 of the input smoothing unit. 

[0024] 



When the AC input from the commercial power supply system 
is normally applied to the switching power supply apparatus 1, 
an output to the load is supplied only by the switching power 
supply unit 10 . When the AC input is stopped, or a power failure , 
a voltage drop or a surge occurs, and when left as it is, the 
DC voltage of the input smoothing unit usually drops, and the 
output voltage, as a result, also drops. However, in this case, 
since the voltage from the battery 32 which is boosted by the 
smoother unit 35 is applied to the smoothing capacitor 16 of 
the input smoother unit, the DC voltage of the input smoothing 
unit maintains the same value as that in the normal times. 
Therefore, the output voltage of the output terminals 12, 13 
of the switching power supply apparatus 1 is not affected, thus 
preventing the possibility of causing the load to malfunction. 
[0025] 

(Effects of the Invention) 

As described above, since the simple circuit construction 
provided by the present invention allows reduction of cost as 
well as size thereof, it is preferable to incorporate the 
switching power supply apparatus into QA equipment or the like 
for use. 

(Brief Description of the Drawings) 

Fig. 1 is a block diagram of an embodiment of a switching 
power supply apparatus equipped with a backup device according 
to the present invention; and 

Fig . 2 is a view showing a switching power supply apparatus 



employing an UPS, which is a conventional backup devi 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a backup apparatus 
and a switching power source equipped with this apparatus 
being low-cost and not so large in size. 
SOLUTION: A backup apparatus 30 has a battery 32, a 
charger 31 for charging this battery 32, and a boosting section 
35 which boosts the voltage of the battery 32 up and outputs 
it, and the input end of the charger 31 and the output end of 
the boosting section 35 are connected to the input smoothing 
section of a switching power section 10. Besides, a switching 
power device 1 is equipped with a backup apparatus 30 of the 
above-mentioned structure. 
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